



To, tOj°To , T* (Jyb ^ju AilaL* ^ 

4.«>^l3 A j j l ) 4^^ ci^ ^1 °0 * j 0*j°^^ j V*(J 

Ojlij til JL«-^I ^j^ T** J^jlaj (L) j>- oJl>«1« 

c3 (*^ ^ ^ i^i t3 (*^ ^ (1^ ap-L«j1 

(J l». JL I I K ^U-1 )) (wJ j.vJl « c-b^jdl 9 *■! y>x^ A^l jJl 

fr^tj_J.j « <•! ^jA^I » iJ>Mj 'rl^' i>* « ^ i>ww » j « oj_^yL.| » 

i| i>-ljJI ^ JU^I (Jl <u^ljj| JUjJl |«>^l Uf . j 3 j-iJi 
^ jA a )) ox* (Jt«.XJl ^ T T X»tJ 

(( jA^^Vl )) 4>«i^ (jji^iJl ^ f*^J 

Xull 4jJ jpXjl oljJsVlj 0 <SjjJ # j 0 » (J-^ J5^ *-J jiJi 

I (_j 0 ^IX^I # J 0 # j (JL w JtJl (J 0 <j # (j^i 

is^“o^ , 'a , "n , c 'n , "a 

. NUJi“Y0 , 'TA , "u j“Y0 , 'yi , "oo^^ J^‘bj 




(J iJL^ ♦•L-^-Vl A>-lj CJl5^*JLi) 

oli^ Ic^ ‘ jUajf ^ j^jii\ t\Jj> o^aUjI UIa 

c .. i , vg t . A a l a* . l l fi.iA tJt^i jL^L ^JUUI '■_ *^'l 

^j*JJ (>* V j^^. Ot dJDS 

* * m * 

bjUi ljS"j^ iC-U3l <>J^\ ijUidl i3 3 

A^L*il 3 cUj 3^j* Uit ^Lmh^-VI ^x«joj . L*La 

^j^JJ 4-i^l IfftL* <_5*J • 

l^A^-jj JL-4^1 ^ ^JiJl jjL* CJIp 4;>-1_^I 

. ^Ua3l jjp «wJljjl 

JjJ ( <jIa^1 oLwxIjjJIj i, ijJVl jIWilj ( Aj^jlsJl Oj 

Ojjill 4^>-ljJl Jto^l <«I^ J,*j» Ji ^ I 

1_4>-_)JI ii.A Sjjias^^^JL- Jp ili«Vl . Aj^Ul 

> 6y/t\ \ ti i«i <a A t O 

J^l vlLL . ( T 4 T 4 ^ jUt^l jUj 

* *J * J|j-4iaJI » (^j5 JLo^i C-^ OyJ? A-ptjjJlj ijUai-l 

jjJUj . (Abdulwahid, 1982) f i j < Ulj-jj- » i ^IjlaII b j 

4m1i4j oAa (jf 4it.^lJl If* ^U j^l aJLa^I 4I^LmiiIjjJI 

# 

Cjij-^J (J^ *lijij ljX4 I^pUJjI (^>X^ 

^ ^ ^ 0 
Ifj**** » j — * * ■< <> 1— ♦UiS' i)UA of Lsfljf 4ii*L«iijJL)l oJLa <Jju^ . I 

0 

• r^'‘:? 

4^lj_]| oJLa I JLa5 ^\ A>%^j 

(jiai iT jJI (_$it (^JUI j^Vl 4 JU^I ^Uf j>«j jt ja1*oLi e 

^ y qIIji «<«<i^^ 4_^L>^x)I aaj 


-V- 



. jj^\ ijJL. jA jU-lJl J1 Jf- JLi^l : (^) (Jj hj^ 



(j-» JLwJl (JJ (J^ : (T) |»ij 3j_j^ 




-A- 




. iij-iJ-l (_$ ^1 ^J»-j '. (V) |*ij 


tJ <>-\j}\ il (_5-X,« J5^ L/? .i /a< frL«»>-*yt 

c-ol5^ L» t. jjL>vij d-jjJl (_5 ipljj-U a^L^I jVi ob 

j»jbl ^ ij^^, jl <-L~>-'yi (j ji ^ 0 

AjsifljL^ aJI^I OteXp* < x^ ^■■*j Is* 

oLoljjJL) ^/»-/^2llj oL(j jJl oJlA C— JlaJj . JL» _^l aJU^ C~il5^ 

Aj ^ f i_^ frLwwk^'yi Ai dlfl i^i C V a^LJi ^Id a^L^^*! 

jvjl*'i/l j .JLX ' Jj . aJIJ“I aJL« jJl oL>sia.~i.l ^ j , <3 w I a j j o l a 4 AjpI jj 

jLiVl jljij j Ua « ' .<i*^l (j^ oULw« 

oL^lj-XJt oJuk ^jS\ jlia^Vlj AjliwJl yaUi-j ACJiJi 

(jy y« JL»-^I J,| Axil jJl jVl y» Jia J)j%> aj*>\j (Jly- jf AJii-1 

. j yJl JL« jJl o (( # j (( )) 

IJla (J L.>~Jij I j^la» aJ^\^I AjLojJI oL^^I 

A.,^1 jJU Ajjlyuj A^ycu aJL»j jUi^l oSa j*->*iijj . 


(Barchanoid Dunes) oUU-l 

A^Uj v_..><iijj JaSl^jLl oJa . I jl» Y ® l^olawA 

0_^l>«>"tl J* J ^jA 

. (Powers, et. al., 1966) JwjJJl J J 

I TV”* (J^ a>-L»* vl*>-lJl jJS JLilj 

J_aa> iJUliil JL» ^1 ^ Jl» Y1 * Jiljw L» AibS^t jju 

A^ljU A_^Ull ojj->\J^\j <L^ljJl i2^_a1]I aI JLaJ 

*■1 <jtj bft V) |t.J3Vl I JA (J (JL» ^jJUcall 

«Aa J| vl^ JU jJ jJI ^ ^1 jj^l ^ 

JU-iJl A^ ^ ^1 JUjJl ^ (jLI^Vl <-j*yr ^Ip J5^ aI 

Ic^ • >--®s-A*J'j (J*Asi j!A^^ L^ttj aiJU 0^1 AJUJtJlj aJLjJI 

(>• Ji J JU ^ AjJi^ jiUo 4 JUa jf 

SiJj-^ I Ja ^jJL)I ^b_pl «^-Jl^j . (JjJbl iisU’.it 

• JUj ^j.« L.>,J 

AP j— ^ J[_«ljP oJ_mJ aL««>-'VI a_>-I^ t_a>-jJl JjOca 

i AA^I^I AmU^I <a_s^b>-U t l.j»^^j«iA oJiAj t L^aI^U t ^L i ^1 

Aj<»-Sj c (^bJl »U a V ) l ^USj aJ^jJI 1*-?*^ ti jjdUJIj aj jJl 

(JjVl A;^jJJL jibj aap-IjJI JU ^1 <y»S jV I jiiij . p^Vl ij JU ^1 

A_rt;»-ljJl A_jUjJl oLjj^l jUa_»f tj^L^lj ^LjJl j-/» l ■•< 
(Ja t.L«>«Jl IJa v-il J aI j> -Ui# aJU ^\ Aj A.,^^ jjJL^I 

ajjI>j jf <^Li>-j jLbSJl J aJ^jJI cjL^I (i/* J^ JbJi^ 

IjS" IJa . AjLjsVI ol^jUl ^ <wA>-jJ JU^I Aj4^ jJp aJU^I ajjJI 


Vl o«XiLuiJI J^Urt ,XjtX^ 

■JgL^w»l J j>- IJla y 

as^LjJi (^Ji« ^1 4 {m,^LjjJi ^sl.«jJi 

. ^ ^L ^lj l*"*r*^j (JUtjJl jjo 

* 

^|JL« ^IjJb «.tA>'Ul ^li JLaJU «-ilJlAVl ftJl^ \ja^^j 
. ^ ^ A * ^Ip ji ^ (JiJ ^ SJi«ll 0 jaii\ (J frL«i>-Nl 

^ C«pjj ol»l ^ ^1 j^j oUa^ eJlP e oJLa vULwt JL^j 

« ^1 Jill » j « dl j^l » ^>• JU-iJi J[ ^1 ^1 (*^Vi o^JjCwa 

Am^ JUtf j vIUJlSj I^sLaI^Ij APj-/> •X)^^ a 9 j 

JJiJj . A_-:X-Jlj AjpljjJl (jtUil _p«j A_^J5 j 

( Climatronics ^jU ) JU» jJ aJj aJI i-«l jdll oJa J c^.A>«i-»l 

jj L^t IjS” , ^ i ) 

l*J Ja1_j . AmLipI ^jA |%. j li > N t (iAa j (JL»^I v^U.«^ 

^ ^Lw«ot ^ aIsl.^1^ AS’jut iJAmiA Xy^^ l« tf >t 

A-JjUdl a_JL» jJl (jL-iS3l y Cj\ j-1p oL«Ja» XXfi- j>)jX il Jj ^J 

(Sand ^ jJl (3U— jVl y Jj^l . (J^ i_i>-^l jUjJ i3UA 
oLiMj_aJlj ( (jU^^I ^)a<.-xt i— A>-j iSy- Drift) 

. Ajjlill j\A 0,0 (^1 L#»xip AjL«^I 

(J U jUl tjLI (Barchanoid Mass Movement) a ^ ^\ Ja5ljJ-lj 
of IAA . A^liil (_j ^ (_jp AS'jtj) X>y UXP 

aJL» jJI Ja5l OUi^l i_A>-j ^1 jJl ^3 (3L~«j*^l aj^^Ja^ 



oIaL^VI ^ja ^1 >«jV 1 a ] o ^ i 


l^^Ji5 ^2 JL)«aS'^ Lmmo A!tjlx> 4 ^ (JLa ^1 AaJLLl! 

l^Aia^j <iJUU (Jl^jJl (J j^\ oliLJk j A««Jl 

^la »<_i (jL»~jNl jJj«-<i; jli— Jl il)f (-liJi I— is^f . 

oL>i^l Ig.lax* of <joL>-L-Jil >^1.L* j.,/9*f ojij j_5j 

: JUI^I Jp^^l 

JL»jJl I (jyL*J <uLi^l ^liJlj v^jUxjVI cJi 

^ 4_;^>^l ej^ . i>-ljU iJLaJiJl ^ Jv« ^ Jf^ ^Ip ^jS (— 4>-jj 

A^L<aJl c/* VT * * J^L*i L« ^Lp J5 j^iJaJ ^ JU ^1 


- >T- 


IAa oll a «« « »Vlj j_5^^ 

Cr* JlO.O Oi^Ls^ 4^ 4JL««wif^ aJLqwwi# 

p 

^^1 0^ '/Vo^^>o ^LjJI oAa , ^1^1 ^ 1 

0 yi$ 4,4Jbs>Jii c3 ^ 0,0 I j*P 

j^jU ji^J (^ji^ j , iwtfIjJiJi 

oi'^ J!jLp^ ^1 ( y. ^ t » “I ) (_r-j'-^j ^1 j-r» J"^ J-^j ( y*^ * > ^ ) 
i>* y. W , t j>^ Jii oUUi'Vl ^y ^Uj 

JL» ^1 AjaS^ • A~«»lj*xJl 0 yj c*i>»-«( aJL* jJI iS^ <u«*»il 

^Lj jJI L-«f . *llJ«Jl j ^ *• j g -*^ AA>-I^l 

. LmmU JIjJL^ <_i^J *—^^j *ii->jj^l SjiU ^ 

oLj-^l jUaitj ^1;>L>-L Ls^t ytij (_^ jJl <^1^ «— jUf- (_J[j 

Ja^y* oL (Jjjj . «-L>k^*yi A^ly (JL« jJl p>Jlsl ^ oL t ^U aJL* jJl 

/.^ 0 (jtj Uidjif ^bsAtl . jv*^l^ ♦ , Y 0 aa^IjJI ji\ 

*,tY* (J| *,^To (jwLflLfc jUa_jf ^jly; 

(jLw,»^Vl (J f*XJ Aj^JiiLl Ajo*«y« l^L A a la ‘A I jL«j t a. ^*7 

, olAl (^j^ ^ ® ,y*^ L^l ^ (J'^asj L«JULp (Drifting) 
A_ala^ ^ A_a^ljJl a_JL« jJl A^.»5ri yll <Ljiyll AMirwJl ( T ) 

( J^ / J^ ) Aj^ ( \ ) J , A^i-l jjJt 

(jLwk«»j^\J AjjAkI ^_..>.mJ I t t T" y* «jii)lAl^Vl ^y 

L* (1)^ gib^t . AmhIjJlII 0jI 5 frL.M^-'yi a^ la. c aaI^Ij 

(_^U.JL1I O jlaJl <LjIjJL 11 S yi (_a>-j Ji JU y» yla j ^jjL# t a./a‘» 

(J Asx^j c->j_iJl (J (( Ai^ »j « A~*-SJl » Jly- (jw A^ljl) 

JiUj S yi aJLs^VI y jJI Jba y» Ajm*.^! oAa ojIp*)/j , (3 j--Jl 

Ai^Ui Y ^ T*\ Y (3^ ,y” . 1 la*2 y^l Li^(^ <.!.>& > • j e yAll 


_^r- 





•jSaU A fl l atC ( I jS(0 /I oUa.«»jS<« r (^) JjJU^ 

f ^ Cr* ^Jdj Oii 




Jfji* 




\YrY,o 

^v* 

YTV* ,1 

olY 

YY> 

nv,0- YY,0 

rno,i 

>00 

Y*\Y,t 

YA> 

A1 

>>Y,o. IV, 0 

^ • ^ ,v 

A^y^ 

>0^ 


rvv 

>oV,o. >>Y,o 

,0 

Y*i 

i>t,v 

no 


Y*Y,o_ >oV,o 

>0t ,0 

Y^Y,1 

m,v 

r>> 

v^ 

YtV,o. Y* Y,o 

OiO 

o^^,i 

Yr>A 

>nt 

>^n 

Y^Y,o- YtV,o 

nwr,i 

Yf* Y 

^^T\ 

YA* • 

AY’l 

rrv.o- Y^Y,o 

r^^^ 

r*n,v 

iA^> ,t 

o*A 

oYV 

YY,o_rrv,o 


^iY ijjj^ oLu- IOaj . Ui» oJb-l_^l 

o-Li jf 4 pL- J5" ic^Li \A jf oUL. jUi JS" o-Li 

oOl jSUi J| ij\j»J\ ^ ^ SJb-l j 

pUJI J Lfi-jyJ Oi~Aj ui^'j J j cjs^l J oUL. jUj 

Sja j!>U- vi^j o 5 JUjJl /A‘ JI^ of Lit ie^ ' Jb-ljJl 

Aj*^l «Aa '/*\*\ , Y* Jly jtj aJUjJI oUl^'i/l h-\ji\ L-ljjJI 
• (■/■^*»^)js^jdj(/^o,^ )ji'^jC/.Y'*,^)Jeyl J^UcJ^jaS 
4i?y*iil ojUjJI LmljjJI sJLa Ojiiitft oLLI ^LJl jyj 
jJ e^UjU (3^;?****^^ oVjUc« (3 

^ ^ (jLt-j'yi o^ij JLdJU . ( LiU / jijt 0,0 ^ 

ti ^ ^ ® > A L ^ ipL» / 
















- n. 


4-x1jJL 1I SjliJ AalaXiC 4^— »Jl 

jt ^bjJl ipj-^jjtll oX^ jt AaJj . aJUJI (j I 

^uf t-tUb (J (3j^ o-X>-lj ApL« J*A^ U^j 

4>“ '/-^^ ^ • J>j^' APj,<>J>«ll JaAj 

^ ^ 5 ® Ji ° Oii j^ -^'j-^' "^jX J*^ (*^ 



jJ 4Pj-*>Jll «JLa . AjjliJi (J I 


A-««il ^LjjJI OIpLh /.^A i| iw^ljJlJl AAiaL* 

jJl Aja^I L»t . ^IjjJl e jXi C^ilywi ^Ij A^ ^1 


JS l^t 'Vi ^IJI 
C-*^ L»^ ^ \ 


^ APji^.^1 oJa OjJj ^ jJl 

L* jiji* ji^ij ^ V ti yi»j Li^j 


Ufljf (^j . AjJliJl fj I j^A A , i (J| V , ^ ij 

<j A , t til ® uii ^ c^' vlyjp- jl |J|^ 


jf VI u-^i ;^i ^uji ^ -/A* ^ jtc ^ujiiii 

a1i«<Ij_» t— A>-JJ A_j<*i^l ciULi J-iJ l^:Ja««»l ^ ^J»-y JU^I 

Ja^ 7 Y ♦ Jir AjJliJt J'^'Y,oJ|a,oJuU ^\ ^1 ^L>_il 

1^1 aJL . Aflla*«ll (i A;ii« jJl aS^ A^ ytJil ^LjJl 

(1)1* Cr* /XV (j Ji3 (ijVl 

. tjL**oVt ^jA 7i * «x> ^IjjJl oImJI 


L» o«Ax»il jlfJl oLpL« (JV^ frL~i»-VI |*^i<l (3 <JL« jJl »_ a>-jJ 

1 _iij <il)ij t flj i /il l J^U»- V A.M<iLJlj 1>-L^ ^^LJl (jij 

Ajl>«iij Aj^hjUVl j^j Sjl ^1 oU-ji sjI ^ 

/VI Ajjl^l C-AsaIjaJI oJa A^ . J-^l IJIA j!Asi- 

Jt>\jj\j/\jh j\La^^ ofdLS Vj \ diyJJ- 

^ C-iJ^ V| i-*l jjJl iiiaXA (J t3W*Vl 

J-^ jUmVI J-«JWJ . Aj^I AjLaUJI ApL. Jij^J ^jf jJjA 

Jlsil Jjo . ^^1 (JL^VI Jj4M ^jAAsi- JbJLj aJU^I A{^1 <>j^j 
jy t^jp-1 j aa^i yij iiU-i ipLJi jjij jik«vi ciiaA 

oj^ aa.aU- OiUi jiliJl ^Lsoil ijj ^^^A* ^U 


_ ^A- 


(Jjbc* jUoiaVl jjt \ * Y apU^ 

o'^^IaLI ^j^“l C.v»Jl»w^l Jis ej^^Jill <i^lnJl <iJUlj 

<uLstf LmJI vdiij ^1 (3Lj*o»*VI 4jb«5^ L^jjolxi 

4 L 1 W M^l i 

(^>^1 ^ *>^J (J L^t jUa«t C«ila» . ljl«JLl^ 

^ 0 J 0 ^_Jp Lgi«.p ji-it 4i.stf i^ji^ o>IpLm< «j1w> l^« d pf 

t—ij—Jlj . JU jJl jS^jj oL^ 4 jL» jJI JjL^I ^^>•^ jl viJJi ti^-^ 

, Lmm) ftUl 1 j^««il.fj i3l jjl 1^1 ti 


iistfUJl (Jp apL- Y i (_JI j>- jJ j<* >1»u jUa«Vl j^tl L* jlp 

. o-l»-l jJl aSJjJI j JU::i*Jl <J ajjI j>- a5U? ♦ , Vo j>*j (J[ J-.asJ ^^\J 




jl jJb^ j (Barchan Dunes) aJL>- ^ 1 jl aJ^I jLi^l ii j>^ 

i^ljjJl 0 ji t jUi^l t-is^j ii-Kji* ^ . ^UJl olSjf |» law ^ 

jjl ij*«jJLj ‘'r*'*^ • •— 

aJp ii _^:>«Jo (_^JJl Ajil jP^^j I ‘ jL*«* 

* * 

oLmkIjJlJI j'^y . «.L»>-'yi idkl* J AA>-l_pl oLi^l APj-- J ijjlj IjjJ 

»>_A>-j <Jjbc» otj ^ ^A * ^Ip ^ (_^l oJl^il ojaii\ AjJIJjLI 

Jxwd^u jbuf ajkmm Ji^lj J^ (jjj L» Ojldji jS 4^L»jJI oIm^I 

i3Up <l)f . 1 ji* ^jLj’^^J <3 

* 

(3^ »— 4jL« jJI oIm^I ^ Xs>y»^ 

4 JU-IJI <-il ^Vl jcp J^pJL* JjJkl 1 jp J-^ • (J 

1»XA . ^IxJl jbuf A*jjt ij'^ (jo L» o-d>-j)l (Jjijos jo i| A>-l j\l 


-^ 5 - 


til i—i>-^l o'ifjL)c« (J Jj'j^tJiil ^j^aJcSS 

>A>iiJ 4 flla . l l (J (_J1 aVIj 0^ <JL*jJl tl-i! J./aC L^lSc^l 
oLfcl^'Vl iy» ^Ij^l ji^J • jLi^l »_4>-j ^ 

oliJ' J OjUs ^Ij aJU-iJI 

vl^ ^\Ja^J\ oLiSai Jp Ji>Jl ciJiil J ^LJI 

Ja.^.'jIA cT* '/^ ® 

4_^ ^1 jLi^l o^iUj (Jp iJljJl J 1 jX4 \ * , t Jp 

U^‘ b o^ (j^ <i.>jA>- aJLa) i joii Ajf '^1 AjUJlI Ja^>jLa 

* 

LLflia Jbu ijj <^JL«J.I Iaa (_j oLi^ll aS^ ci^ 

A_Pj.«tf i»«ljjJl 0jS5 AjLa^I oL^IjAII j'^-^j . Jj_jJaJl 
iS JiaJj ilijJ aJL» jJl oU^^I 

CAii^j AS aJL* j}\ o 1.'.^!^I (j.* "/. ^ ^ OjAS^I Aflls . i^j^j ji^ 

oAp ji^ jLi^l ^_flfl>-j *Jaj . (jj ^^.<^11 

A>c^ (JL« jJl LjijAjj ^Lg»!L)l ^LjJl AP (JjL^T AjJuJa 

aIlwkIjj i^j^\ el^l w> j <A> 4 cJ'A^ jUa.<Vl (JjJa;^ 

V^AJi 5 A5li.^^L>^ AJ^^ApVwII A^Si.^l3^i 
I j .it J l*-»3 ci^ oAa ^1 L.-...0 Ajji 

ia^>JL« U^t 0 jPUaJl oAa <^..>bsd^ . jil«f a.mu^ (3j^ At JAmA (JL«.JJI 

oVl^l ^jid*» (J A^ljJl oJlA J-AlJ if aJL« jJI (jlA^f ^JJa jIA>«j 1 A^lj (J 

■ V-j^'fVo.Jif 

v.^a.j i[3\jUAu'i\ 2u^ oUAt^\ 5 j^\a^\ 

OiA...»«ii-l ^ O A*^ '^i oL*1«AaI t-\ j;>w.dJl A^ 


- Y‘ - 


^JL* jJl ijjUjjiJIj 4m^\j^\ oLmiI jA)1 

^^Js* uy ^ j^j j^ oL«l j«iilj oUl»iA*i/l oJ> jJT 

(Bagnold, Jdls^U oL^^lal U j^\ ^_^lj J^ lf*JJtJj JL» ji\ »-i>-3 

(Hsu, 1977) (Zingg, 1952) (Kawamura, 1951) ij^ljlSj 1941) 
jj . (Fryberger, 1979) >>-j^' j*J (Lettau and Lettau, 1978) jIjVj jUN j 
< 2i«cdl 0^ ^Lp 

iJilaJk jLJi^l t3l-— 

oVjUjC <utfUl-l aJLa^I ol.4jjL*il j-s^Up 

^Ip (31 l/® *4i<JlI 0 jnei\ (J^^ A ala’A l tiiJIi) ^LjJl apj^j <JL«^I 

(j w od J l^l Jpt I*— A«Jj . \ ^ A * 

: d^\ 

; JLJI j>JI Jp ^^J (iU-J'yi 


^ (3.3 X 10-^ (V — '^t) (yf (10)6) 

\ - <s) 

(200) ' 

/ 


( ApL- / JUJUL* 0 / yUJULa ) Q^ 

( Ajili / JLa ^ ip j— » “ 

/jl. 0 , 0 JiU; ^1 jL-JNl 

. AjJIj 

. I ^\j>r ' ) 3:>^ o-lj JU^ Aili^Jl = S 


_ Y1- 


jJl (3t^Vl i.^L.1.1^ (j^O 
; ^LwJl aJIs)I 


Qa = 


(1.7(V-''t)(V)2)-(S) 




O) 




43LJl 1 JbJLj>.ij iiJLcll uyl_^l |*-JtJl lJU J-w-tij 

^LJlI 0 ^l2jj (J'*^ ^1 oLi^l ^^1 (DM) 

aJ^UII 4_Jl » ^\ oLi^l Jjjca • ^LJl (J 


DM = 



( 1 . 6 ) ( 200 ) (e^*^®) /lO^ 
_ 




. jhiaVU 4 jL» • = H 
Y,V^AYAU = e 

(Logrithmic Predictor) oojdl i.^1 ^jDl 4_<k^l = LNG 


LNG = 0.87090637+ 0.50858901 (V) ( t ) 

(Sand Drift) Cv. ot 0*iLL>.iJl jjJUj 

iiiL*!! Ajij ^ (Sand Dune Movement) aJL« jLiS^I <-<b«-3j 

: M 

DM« 0.00029316+ 0.0022855 e*-^® (O) 


_XY- 


AP (T) oLi^l 

. aJl » ^\ jLi^l 

. 2L^\i>^\ 


«-U«>'*yi A^lj (j clL* jJl v_ji^j <>->«^ 

(^1 viJUi A^J*]1 A^L»il jJ j_$jl>«-,A5i jjp 

(_^jL>waJl <J AA>-ljjl JUjJl ^j JjUill (_|3l A-X-JaJl J^l^l 



(‘5) J^ 

(jLwVlj AjL*^I jLi^l eji>-j 


-xr- 



HTjt 


cc: — CV-^' 

O) 

jl^l 

jUi^l *_4>-jj (J ji-iA Ai^j . A.aJb9^l 

^ A ; *««l a i l (1)^ A^LmJI oN^Udt ^|j^«I^Li 

(*^i (J OjjiiJD iUl/ 

L«>UiP *S j>^ (JL * ^\ ^ ^Ia oL^.5' j 3 ^ A.oj.lail «^j dllj 

AmI^ jJI oLjj«^! jUail (_5 ^ ® J ® (ji ^ 

A^^A«J iJl^ AjLa J Aj^ * , T' * (ji * ) Y * ijy^ L» oLi^U 

Jau-u^^l jJ AjL»^I jLi^l JbJj *yfj tLlaiJl ^IJUJlj «-L*j 



. <aJa»ll (3 ^ ^ ® <3^ 

4_5*?r^ c5* ti V— <1^«L« Oi 

Jvi?-l^ 4jL ajij jt c i-is’ C;-iii)ij Ijjiir LfU- v_-^*-.<ai 

i>^> • chj^' »-i>3J' hj^ li' (i^ JJL*j oJok>«ilj 

jf o^_)JU j ol-Uflil ^•bj JjL-^I <JLUJ 

(jiLjl-l j-i>j JaJlj^lj J;>-lj_3-l *-Uj jt jt aJj j:^\ 

^j>Jl Jp bL*iptj . olj_^l^l jt oUVl iia— 1^ iJikll 

4j C>*IJU,di.t ot> •AaIj *Lm«i^VI Ai d l a «.« l|« jbc A.*««l a ll 

^jj ; 'i/jf . SJbJ viJbjtj aJu^I oL~^I aIj^j 

Ai^bij jUwVl J*-^ I ‘ ^k*Jl 

oL^ viJLili Jp ajjJI J Ujji;^ X* Jp It^j-V5j oU^ 

ij,<flAj SjJLS JLo jJl ^ J . Jb j3l 

aJj^I oLUj ^jJb jLk«t Jp Jaii 8-Ui«^ jj-l* Jp jUi-iVl 

Ljjp 1 , A^ j* UJLiP IajX ilijj jbwVl LvflAj jtj Uijf ^ 

JjVI oL *-L«i^Vb JU jJt ^ jiJ^ (l)Li5^l 

J A.J^ jJl (jUi^l J A4J>*l**»il ^ya */.^ * 

Lsijf i8ju>«iJ.l jLO^I y^ yaj (Abdulwahid, 1982) Adkil 

^1 jl:»«JiVl ya b* JC^J 

Lj^ jJCJ (^1 AjL« jJI AijJl J ^la7 ... * j aojp]i\j j^\ t—sU^ ya 
. jl>wiVlj oIjLJI ya jiS j.«jJ i«j^l j^\S^\j 

Aol jJl J JU Aii^ (^•b)l ^ ^ 

Jiji V i>-ljil ya iy j>-t aj^ ya JU>iJl J| 

i>-ljJU liJ , jLJiJi ya ^Lp J5^ b^Jp ^_A?-JJ Jb« jJl ya jLi»t otW^ 
v_.,lla;* b^l jJflt Jp Asj-I y>\ Jb»^l ya 1*^* J^ '— > 


-TO- 


iJUij Li^ js] L* 
iLUJl j\ ii-LdJl A-pijjJl ^ jyi JS" Jl 

*(_5st: ^'>^1 (j JUjJi jt> liJLli Jl t-jlstft . 4_5^lj3il 
ijs-ly . j*JiVl J J-«jJl -bjij 

(>* ^ ^ (j^ J*^ yiy3l yrjbJij (^jLai-l UjS' j£ 

(JpI i>-l^l ojUa>i3 . 4 a>-Ij 3I JU jjl oU15j C-^ L^ljUa^ 

oL^ lii ^o j *li j ^IaJI >, i ..< iai l ^7 t d.^»“ i ) (jt ^y 
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-YV- 



ijJ^\ ai* J» jX^ 


jl^ jjjJi jySji\ *jh j: *ji V* j j^j j j ^*j j - ' 

oyiJl *~.l) 4^LII ^L«_^L ^Lkia'^1 ^ iil..i>«Jl - t 

JU^ 4 I* jjS^jlJI ! 

^jiLa y\ <)'ilt X* j^JJl '• ( y!«^' ) i^lUil j jjJl ^ 

; ijh y i^y»}\ ijtj^\ <X ^ ^ i.«l ; i. l 1j ^ 

^Lr^l ^JuJl wjL«jj iijj^jJl ; |JLi> iJUvJll ^^aJI oljU*^l jl^i^ - V 

JU^ . J . t : **:y ^jyl iJl^— Jl - A 

JsiJ'-^ 


. a . I <— < yJt X#- ij1 ^ j ^ 

: (JUi »t y^\ oLktoJ, ^y^y ■ - « ;• ■ -•> yJ - \ « 

liJai^d) A^ij.laTti jjL«II j ^ la —l l s\y - \ ^ 

^ «]• J-*- .a.t ; *f:y 

aj^all Jlrf jjjJl jij jySji\ jJ i»UaJ' - ' T 

o\^y c#^ J^JI^hU ^^xAI j;;,^l. ^^ 

4,uJl ifiyi^ ij * yX\ v*'^ ^ 

y\ X^ .a : *yy 

y\ aJp , a , f ^ y ^ Jl* *jlj^ <■• I a ) ^ 4maJ| • \ a 

Xs- ailfttfi oIaJULIj ^IaJI ^ ^ 

y\ 4j'^t JL» .a 

^‘yiS .a : pU 
al«»JU^4l» .a : |JUL 


; A^y Ja««j^l v3 jA* _ ^ V 

^lt)l ijuyii\ jj^^j (jy *J^ - \ A 

^.JuM ,^1 jiJr\ j$Jii\ j ol Jki. >5 
s^iy~- X* Xijt- .a. I : iyy i^y^\itytJ\iyi\-y> 

a^a^all JLP ^ jJl ^ ^ ^a* |IL*J( 4 L ^ i«^ _ T 1 

^1 yX\ w.x.ll ^ iJjJ-l kiaUl^'Vl^ ^jljdlj ^*^ULl ^ ^jUi a.L 1^ ^Ija IJI pJU- - TT 
I ^1 JU^ .a : |jLb 

. iij^> \jl yX\ j XAjt gfi* : jf’ »U jJl i-»l jiu^ - Tf 

. a : 

jjJ\ jjJU- jU^ .a ; oiJt . ^.oiJl JaVl J/J' ij^ J V«^' G=^’ 

Ul Ja Ja .a. I : ia-.j'Vl j 4>* jl*^*^* - 


-Y5- 


O* 

j^U)l X* w<_^ .^ ; t_iUtj 

y\ a]*V> ^ . > W^l l> j lt <: . l l OLO - tv 

J* cT*^ i-tji _ tA 

ji^ JL^ .j ; |JUb 

4j«l_^jJl tjUij (jlAit 


^L« j3U)l JL^ tlr*^ : 

^ jJjl XX JU^ . a . f ; ^JLi* i^U>-'^l f^' UK - 1'^ 

<1* . a : yA ^jx A -jk ^ ^ - ITT 

tT''**’ ^ • (»^ A . « ' - ~i l jjd Jajki^jt _ TT 


:)U_Jl J»}\ JUjC . a 
I , *> 
^«LlJl Ji^ 


WM*~o ijjU-fli iJu^Mi ifXxx jl*y -irt 

^LUi ^i=Ji_r» 

JiJI ^1 J^JLII J^\jiJ^\ _ t'^ 

o> j»i\ Xx |Ji» . TV 

••A»dt oL/VpL - TA 


aj„*4lt 4^ jjjJl j *^y cM' iJjjJl ijta^l iJtJt ^ 

y\x 4 j> 1 I xx Ju^ . a w Js~^* oUL««)l _ t • 

\'*x:y •’•^’ ^ ' 

a^^l X* jiJJi jij A^. V'>«r 

ii^ jUuj ^y-!«- .3 ^A^jy'jAr^ aJ^^* _ tf 

* " J^Lwt x*^ ^ y a^IAI oat«xl-lj «;j4Ll _ 1 1 

Jw^^l yXX ^Ijl AX^I 0^ ^ * 

iyxA\ XX JjjJl Jij jySi iXy JjX^\ A^ ijyS3i\ 

aL .3.1 ; ^ y vlUJl 4iJ\ C'Ulvl^'V ^ t 

^L>i x~^ . 3 .Jei 'ojij^ *-A ■ jy^ '*^AAiy* ‘^.jf^ - i V 

i j '.:^l ^,y’ (j oIjlaUl.* .. t a 

. ki«jjk»jt (^1 ~ i A 

A^U.^1 jL*jVU a^ y Xx j ■• 0 • 

. o>5LJI - « N 

^ yji 0^jL*Vl aI^3 ~ 


»-L3««ji-l fcii >— A— .3.1 ; pJUlp 
t yill ^ JU9»* .3 .1 

>U J^U»' JU»i>* 
t^a»JI J..^U ,a 

jU^' juji 3'> .3.' ; A-ary 


-r»- 




UjUlj j*Uk* — 9T 


JUm^ <J* . i 

Qj ^1 1 JU>^ 

^lyl j-»- A»»-l .a 
JaU* a_j-k»** i j y . J 


. ^ ^ i-( j4« ^U.j Ulf : - • ‘ 

i^}i\ JI^Sl oUlkJl i-jJl 

^UII^ — •’X 

Ot.^1 jlj^l OUao^J i«iJt <;<>U — OV 


J\jJ\ aJI iil* .a Ji«;j Vi> C;*->^’ 

J^t JL^ J JUs^ .a .1 iyjil i_ikd J^ljjll Jjjliiijll — "X* 

i_^jjjJI ^ .a (3' y*5' (^ jl' ^ (J^ 4««,»»dl ijl_;>JI >1 — "XX 

it J__J j .a (l)J-_«iU 1 ^ — *XT 


ia^^ JL^t 


^^,i49^Vl Ot_^l — "XT' 


